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Request for Exemption under Paft 11 ofthe Federal Aviation Regulations

from 14 C.F.R. 107.36, 14 C.F.R. 137.19(c), 14 C.F.R. 137.19(d), l4
C.F.R. 137.1g(ex2xii), 14 C.F.R. 137 19(e)(2) (iii), l4 C.F.R.

137.19(eX2Xv), 14 C.F.R. 137.31(a), 14 C.F.R. 137.31(b)' 14 C.F.R.

137.33(a), l4 C.F.R. 137.33(b), 14 C F R l37 41(c), 14 CFR $ 137.41(c),

14 C.F.R. 137.42. and 49 C.F.R. 175.9(bX1).

Dcar Sir or Madam:

Empire Drone Co. LLC is an operator of Small Unmanned Aircraft Systems (SUAS) hereby

applies for an exemption from cefiain provisions of 14 C.F.R. 107, 14 C F'R 137, and 49 C F R

175 to operate al1 unmanned aircnft system (UAS) lbr commercial ag cultural-related services

The relief requested is similar to that granted in Exemption No. 1 1448 to Yamaha Motor

Coryoration, USA. Unlike Yamaha, however, Empire Drone Co' LLC intends to operate a SUAS

ovei the 55-pound limit of 14C.FR 107. Moreover, Empire Drone Co LLC does not require

the extensive operating exemptions and limitations contained in Exemption 11448 granted

pursuant to Section 333 because Empire Drone Co LLC will be operating withir

the parameters of 14 C.F.R. 107

Empire Drone Co. LLC asks the FAA to grant its petition because (A) granting the request

would benefit the public as a whole and (B) granting the exemption will not adversely affect

safety because the exemption will provide a level ofsafety at lcast equal to the existing rules'
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Petitioner's contact info:

Empire Drone Co. LLC
John McGraw - Partner
l4 Canalview Mall
Fulton, NY 13069
315-743-1285
Email: sales@emniredroneco.com

Regulations from which exemption is requested:

. 14 C.F.R. 107.36, Caftiage of Hazardous Material

. 14 C.F.R. 137.19(c), Certification Requirements, Commercial Operdtor _ pilotr. l4 C.F.l{. 13'7.19(d), CeltiJication Requirements; Aircra.fi

. l4 C.I.R. 137.19(e)(2)(ii), Certilicatioll Requirements; Knotledge ancl skill tesrs;
skill"^. approuches to the working area.
14 C.F.R. 1 37.19(e)(2 ) (iii), Cefii/ic.ttion Requirements; Ktloy,leclge antl skill tesrs;

. I4 C.F.R. 137 .19(.e)(2)(t); Certifcation Requircments; Knowleclge antl skill tesrs;
skills; pullups and turnarounds
.14C.F.R. 137.31(a), Aircraft Requireme ts; Ce ilcettion Requirements. 14 C.F.R. 137.31(b) Shoulder Harnesses
.14C.F.R. l3'7.33(a), Catying ofcertificate; Certilicate cq]ried o the aircrafl.. 14 C.F.R. 137 .33(b) Registration a d airulolthiness cerli"ftcates at)ailable.. 14 C.F.R. 137.41(c), Personnel; Pilot in (bmnand; Commercial certifcate. 14 CFR S 131 .41(c), Personnel,- Pilot in commdn l; demonstration of knovrledge a cl
skills.
. 14 C.F.R. 13'1.42, l,-astening ofsafety belts and shoultler harnesses.
. 49 C.F.lt. 175.9(b)(1), Special Ait cruJi Operations, Exceptions: Agricuhural

.49 USC 44807, Special authority fol certtlin uhmanned aircraft systems
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Busi ess Mo.lel

Empire Drone Co. LLC offers l'ull lifecycle services for agricultural management From planting

to haNesting, Empire Drone Co. LLC helps customers maximize the value oftheir forestland'

An efficient, cost-competitive fleet ofUAS reduces reliance on manual labor' The custom UAS

can provide a wide anay ofessential agricllltural spraying services, including watering,

fertiiizers, pesticides, and herbicides. The aircraft can also be equipped with sensors and

equipment to detect and monitor agricultural areas that require itigation, fertilization, or odler

treatments.

A, Grantilg the pelition is it the public interesl:

L Empire Drone Co. LLC intent is to apply herbicides and pesticides at the request of
timber companies and non-governmental organizations. This process protects

trees against invasjve species such as Himalayan Blackberries that shade out

and kill our customer's crop trees in their early stages ofgrowth. Spraying

herbicides benefits forest ecology and increases the efficiency oftlee harvesting operations'

Moreover, the efficient forestry methods to be applied by Empire Drone Co LLC maximize tree

growth and optimize the use ofherbicides (reducing the negative impact ofexcess pesticide

ipplication and residual chemicals being left in the soil or running off into streams or the water

table).

2. Application ofherbicide by manned helicopter for agriculture and forestry oarries significant

riski of fatality as a recent FAA report details: NTSB/SIR- l4l01 PB20l4- 105983 '

"78 accidentsland 10 fatalities] ociurred during calendar year 2013 and involved some aspect of
agricultural (ag) operations, pilot trainir,g, or other crop protection activities.

The report identifies the following recuring salety issues: lack ofag operations-specific fatigue

manag€nent guidance, lack ofag operations-specific risk management guidance, inadequate

aircrift maintenance, and lack ofguidance for pilot knowledge and skills tests "

The enhanced safety achieved using a small unmanned aircraft with the specifications dcscribed

in this petition, as opposed to the much larger, manned aircraft carrying fuel and crew or

passengers, is ir the public interest

3. Trees are traditionally planted by crews on foot, catrying heavy loads on sleep dangerous

terrain. Empire Drone Co. LLC will replace this method using its aircraft. It is in the public

interest to reduce worker exposurc to this difficult and dangerous environment'

4. lfthe Petitioner's customers do not have the option ofusing the Petitioner's seNices, the only

other way to provide the same or similar service is by using manned aircraft. unlike most aircmft

used for agricultural applications, the UAS has multiple motors; ln the case offailure, a
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multirotor UAS has software to detect a malfttnction and corect itselfwith the compensatory use
of the remaining motors.

5- Manned aitplanes and helicopters produce significant noise pollution that disrupt the public,s
ability to enjoy both private and public propefty. UAS are much quieter and will not disrupt the
public as much as manned aircraft; thus, the public will benefit from a reduction in noise
polh,rtion.

6. In addition to the noise pollution reduction, engine or turbine-powered aircraft produce
exl'Iaust which affects the environment, while the UAS ofthe petitioner are electric and do not
produce any emission. The environmcnt and the public are benefited using UAS.

7. Empire Drone Co. LLCUA use batte es which are not as flammable and explosive as 100LL
or Jet A fuel. Ifthere was an emergency where the UAS crashed. there is less ihance of
individuals being injured from an explosion or fire. ln contmst to the Iarge propellers that
helicopters require, the smali propellers that a UA use will cause far less damage in the case ofa
crash - avoiding the "grenading" that typically happens dudng a manned helicopter crash.

8. The UAS will be operated at lower altitudes than manned aircraft, reducing the risk ofa mid_
air collision than using manned aircraft for aerial spraying.

B. I'he exemption will provide a Ievel ofsafety at least equal to the existing rules.

The following Petitioner's information is divided into three sections:
(1) 'l he Unmanned Aircraft System (UAS)
(2) 1he UAS Pilot in Command (PIC); and
(3) The UAS operating parameters.

1. Unmanned Aircraft System (UAS)

'lhc Petitioner will use the DJI T20 or the DJI T30 system and can be controlled with the
same ground station controller.
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DJI T-20 UAS Specilications:

Flight Parameters:

. Total Weight (Excluding battery)

. 21.1 kg

. StandardTakeoffWeight
. 42.6 ke

. Max Takeoff Weight

. 47.5 kg (at sea level)

. Max Thrust-Weight Ratio

. 1.70 (withatakeoffweightof4T.5 kg)

. Hovering Accuracy (With a strong GNSS signal)

. D-RTK enabled: Ho zontal: +10 cm, Veflical: +10 cm D-RTK disabled: Horizontal:

+0.6 m, Vertical: +0.3 m (Radar module enabled: 't0.1 m)

. RTK/ GNSS Operating Irequency

. RTK: GPS L1lL2, GLONASS F1/F2, BeiDou 81/82, Galileo E1lE5 l'l GNSS: GPS

Ll, GLONASS Fl, Galileo El lrl

. Max Power Consumption

. 8300 w
. Hovering Power Consumption

. 6200 W (withatakeoff weightof47.5 kg)

. Hovering Time
. l5 min (takeoff weight of 27.5 kg with a I 8000 mAh battery) l0 min (takeoff weight

of42.6 kg with a 18000 mAh battery)

. Max Tilt Angle

. 15.

. Max Operating Speed

. / m/s

. Max Flying Speed

. 10 m/s (with a stong GNSS signal)

. Max Wind Resistance

. 8 m/s
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. Max Service Ceiling Above Sea Level

. 2000 m

. Recommcnded OperatingTemp€rature
. 0" to 40'C

Airframe:

. Max Diagonal Wheelbase

. 1883 mm

. Dimensions

. 2509x2213x732 mm (Arms and propellers unfolded) 1795x1510x732 mm (Ams
unfolded and propellers folded) 1 100 x570x732 mm (Arms and propellers folded)

Propulsion System/Motor:

. Stator Size

. 100x l5 mm

. Weight
.666s
. 75 rpm/v

. Max Thrust
. 13.5 kg/rotor

. Max Porver

. 2400 Wrotor
. Weight (Single propeller,
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Spraying System:

. Nozzle Model

. SX1l00lvs(standard) SX11001sVs(optional)

XRI 1002VS(optional)

. Quantity
.8

. Max Spray Rate

. SXll001VS:3.6
L/min SXl100lsVS: 4 8l/min XRll002VS:

6 L/min
. Droplet Size

. SXl100lVS: 130-250 pm SX110015VS: 170-

265 pm XR1l002VS: 190-300 pm (related to

the actual working environment, spraying

flow, etc.)

. Spray Width
. 4-7 m (8 nozzles, at a height of 1.5 - 3 m

above crops)

Measurement Range

. 0.25-20 Llmin
Error

Measurable Liquid
. Conductivity > 50 pS/cm (Liquids such as

water or pesticides that contain water)
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High PrEoision Radar Module:

Model

. RD2428R

Operating Frequency

. CE (Europey(United States): 24.00 GHz-

24.25 GHz MIC (Japan)/KCC (Korea): 24.05

GHz-24.25 GHz

Power Consumption
.18W

. EIRP
. MIC/KCC/CE,GCC: <20 dBn

Altitude Detection & Terrain Follow
. Altitude detection range: l-30 m Stabilization

working range:1.5-15 m Maximum slope of
hill mode: 35'

Obstacle Avoidance System

. Altitude detection Enge: 1.5-30 m FOV:

Horizontal: 360', Vertical: +15. Condition:

Relative altitude higher than 1.5 m, operation

speed lower than 7 m/s Safe distance: 2.5m

(distance between the propeller tip and the

obstacle after the aircraft stops) Obstacle-

avoiding direction: Omnidirectional obstacle

sensing operates horizontally and covers 360o

lP Rating
. IP67

8
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T-20 Intelligent Flight Battery:

. Model

. AB3-l8000mAh-51.8V

Weight
. 6.4 kg (approximately)

Discharge Rate

. 9C
IP Rating
. IP54

Capacity

. 18000 mAh

Voltage

. 51.8 V
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Remote Contoller:

. Model

. RM5OO-AG

. ocusytrc 2.0 Operating Frequency

. 2.4000-2.4835 cHz 5.725-5.850 GHz
. OcuSync 2.0 Effictive Transmission Distance

(Unobstructed, free of interference)
. SRRC/MIC/KCC/CE: 3 km NCC/FCC: 5km

(Operation height: 2.5 m)
. OcuSync 2.0 Transmission Power (EIRP)

. 2.4 GHz SRRC/CE/MIC/KCC: 18.5 dBm,

FCC:25.5 dBm; 5.8 GHz SRRC/FCC:25.5

dBm

. WIFI Protocol

. Wi-Fi Direct, Wireless Display,

802.11a/g/n/ac. and,Wi-Fi with 2x2 MIMO is
supported.

. Wi-Fi Operation Frequency Range
. 2.4000-2.4835 GH z 5.150-5 .250 GHz 5 .'125 -

5.850 GHz
. WIFI Transmission Power (EIRp)

. 2.4 GHz SRRC/CE: l8.5dBm;
FCC/MIC,/KCC: 20.5 dBm; 5.2 GHz

SRRC/FCC/CE/MIC: 14 dBm; KCC:10 dBm;
5.8 GHz SRRC/FCC: 18 dBm: CE/KCC: t 2

dBm

. Bluetooth Protocol
. Bluetooth 4.2

. Bluetooth Operating Frequency

. 2.4000-2.4835 cHz
. Bluetooth Transmission Power (EIRP)

10
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. SRRC/MIC/FCC/CEIKCC: 6.5 dBm

. GNSS

. GPS+GLONASS

. Display Device

. 5.5-inch screen 1920x 1090 pixels Brightness:

1000 cd/m'? Android System

. Random Access Memory, RAM
. 4GB LPDDR4

. Storage Capacity

. ROM 32GB + microsD, suppofis microsD

cards with a capacity of up to 1 28 GB and

fuW speed up to UHSJ Speed Crade 3

. HDMI
. HDMI 1.4

. Supported Aircraft
. Agras T20

. Power Consumption

. l8w
. Operation Temperature Range

. -10'to 40'C
. Storage Temperature Range

. < 1 month: -30'to 60'C l-3 months: -30'to

45"C 3-6 months: -30'to 35'C > 6months: -

30" to 25'C (Built-in battery power 409'0 to

60%)

. Charging Temperature

. 5" to 40'C

11
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Empire Drone Co. LLC precision sprayer UAS is made from carbon fiber and has a liquid tank
(chemical rescrvoir) made ofpolyethylene resins and capable ofholding 20 liters ofliquid. This
equates to a maximum additional payload weight of20.8 pounds that can be added to the UAV
(assumilg whatever chemical mix is used is close to the density ofwater). The tank has a
slandard flow rate through eight nozzles ofSX11001VS: 3.6 L/min. This rate will change as
lozzles, fluid viscosity, clremical mix, tubing length and intemal diameter, fluid temperature,
and other factors change.

Knowing the flow mte is extremely important, and it is measured on site before each flying
operation.

This allows the operator to calibrate operations to provide an ideal amount ofapplication to each
precise target being hit, and to stay within the boundaries provided by the utilized pesticide's
lahel

The UAS are all robust and time-tested platfomls.

RISKS AND EMPIRE DRONE CO. LLCMITIGATION MEASARES

Riskr UAS Lost Signal, UAS Low Battery, UAS Lost Visual Line ofsight.

a. Mitigation: Ir the T-20. Empire Dronc Co. LLC utilizes Dll Occusync 2.0, the
software programming come with the llight sma( controller. which contains a Retum
to Land (RTL) feature which will navigate the UAV to a certair RTL altitude. then
transpoft the UAV to the location oftakeoff, unless overridden with a new home
location.

Tlre UAV conlrol is then rctumed to the pilot to land. RTL activates in the case of':
i. Lost RC signal.

ii. Low battery.
iii. R'fL can be activated at any point by the pilot, such as loss ofvisual line
ofsight or loss ofconrrol ofthe UAV by the pilot.

b. Mitigation: In the T-20, En'rpire Drone Co. LLC uses a DJI App built into the flighr
smart controller which has the same features as those described above for the T-20.

12
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Risk: Flight over unwanted area.

a. Mitigation: Empire Drone Co. LLC use ofDJI Occusync 2.0 and mission planning

software called DJI Occusync 2.0. Mission Planner permits it to create geofenced

areas that prohibit flight paths over unwanted tenain. Moreover, the t lA will remain

in VLOS. The operator will mamrally control the UAS to avoid flight over unwanted

areas as needed.

Risk: Failure ofmission plamer software.

a. Mitigation: Empire Drone Co. LLC operators are able to manually take control ofthe

UAS at any given time. Empire Drone Co LLC utilizes a radio controller

manufactuied by DJI that is an industry standard model and includes a toggle switch

to tansition from
programmed to manual flight control. This permits operators to observe the UAS

in flight and take over for any reason.

Risk: UAS Flyaway.

a. Mitigation: Flyaways can occur for a varicty ofreasons, most commonly UAS

misconfiguration (compass), lack offollowing pre-flight checklist (setting RTL

location/iome), oi opeiator error. Empire Drone Co. LLC mitigates this risk through

the
ability to take contol ofthe UAS at al1y time using the mdio controller as descrihed

above.

b. Mitigation: The flights are conducted in areas that are remote, have controlled

access, and all persons in the area are under the control ofEmpire Drone Co l'LC'

The flight time ofthe UAS mitigates the risk by flyaway to more populated areas'

b. Mitigation: Empire Drone Co. LLC has added a redundant l'ailsafe in the case ofa fly

awaf violating ihc flight controller's fail safes and manual takeover control ln this

instance, locating the UAS affer its limited flight time would be important to

veriry the crash site has been appropriately managed' recover the UAS tolrcserve

the natural environment, and review the software and hardware to determinc the

cause ofthe error- To enable this, the company has attached a beacon locator That

works in areas without cellular service and provides a heading and signal strergth

readout for the beacon's cu[ent location and distance respectively This heading

is updated every few seconds. The beacon tag is affixed to the drone at all times'

It is charged al1d powered on immediately prior to operation.

13
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The operator can locate the UAV by following the readout and walking towards the
signal repeat until the drone is in visibie sight. Range ofthe product is specified as
line ofsight: up to 2 miles typical. Open terrain, rolling hills with few obstructions:
up to .5 lmile.

Risk: Inclement weather.

a. Mitigatioll: Empire Drone Co. LLC flies a custom UAV body that it has augmented
with a weatherproofhousing and weatherproofing measures for the electronic speed
controllers. This provides some protection and allows us to fly under light rain. In
the event ofa quick downpour, this housing allows the operator to return the
aircrall home, or quickly land it, before systems begin to fail.

Risk: Tank puncture or leak.

a. Mitigation: Empire Drcne Co. LLC utilizes a composite tank, (combined with safe
storagc and transpofiation pmctices). The structural properties ofthe tank provide us
allow degree of sk to punctures and chemical spillage resulting from rcgular
operations. The use ofa small UA with a small capacity tank reduces the risk
created by a complete tank failure as compared to the failure ofa large tank on a
larger unmanned aircraft or a much larger manned aircraft.

Risk: Software error causes operational issues.

a. Mitigation: The navigational and flight control equipment are OEM components
fiom large equipment nanufacturers (DJI,lDRobotics, pixHawk), selected for
being common, weJI-supponed, and safe due to the millions ofhours oftesting by
the ma[ufacturers and iterative improvements caused by users in the fie]d
reporting erors (as opposed to being purchased fl.orn companies that are selling
prototype and initial-run units prone to manufacturing and engineering problems).

t4
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5. Risk: Malfunction ofspraying equipment (nozzles, pumps, tubing) causes spray of
target that should not be sprayed.

a. Mitigation: TeeJet spray nozzles are a common or standard nozzle for

agricultural spraying operations. Teejet manufactures nozzles for precision

afplications, irrigation lines, backpack sprayers, and other ground-based pesticide

and fertilizer applications. The aircraft will use 2 off-centered, flat-fan-pattem

nozzles that produce a stmight five-foot wide swath when sprayed from 5 feet above a

target. TeeJei markets these nozzles for irrigation booms that are usually

veiicle/tractor mounted These nozzles have the capabilities to work with thcir

precision spray systems which identiry al1d spray targets as the vehicle moves along

ine grouna. tt e ,luict-change nozzle set-up allows us to swap nozzles ifthe chemical

mixl target composition, or environmental conditions dictates using dilferent nozzles'

Risk: Inability to see target causes spraying oftargets that should not be sprayed'

a. Mitigation: Empire Drone Co. LLC has installed a downward-facing, l'tigh-resolution

camira that enailes either the PIC or a second assistant to view the target over which

the drone is hovering. This equipment has a long range, allowing Empire Drone Co'

LLC operators to be precise in their application' even at great distance'

UAS Related Exemptions Requested:

. l4 C.F.R. 107.36, Caniage ofHazardous Material

. 49 C.F.R. 175.9(bX1), Special Aircmft Operations; Exceptions; Agricultural

Operations
. 14 CFR 137.19(d), Certification Requirementsi Aircraft
. 14 CFR 137.3 I (a), Aircraft Requirements; Certification Requirements

. 49 USC 44807, Special authority for cellain unmanned aircraft systems

A. l4 C,F.R. l0?.36, Carriage of Hazardous Material

Part 107.36 of Chapter 14 prohibits the "Carriage ofHazardous Material" by a small

unmanned aircraft. The Peiitioner does not believe that this plovision applies to ils intended

operations because holding pesticides in hoppers or tanks for aerial spraying does not constitute

the "carriage ofhazardous'material" as contemplated by Part 107, Part 137,-or Subchapter C of
Chaptcr 491 Out ofan abundance ofcaution, the Petitioner requests either (1) an oxemption

frorn t+ C.p.n. 107.36; (2) a finding that no exemption is required; and/or (3) an exemption

from 49 C.F.R. 175.9 as explained below

15
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Patt 107.36 reads as follows: "A small unmanned aircraft may not cany hazardous
material." For pLrrposes ofthis section, the term hazardous material is defined in 49 CFR
171-8." Section 175.9 of Chapter 49, Special Aircraft Operations, explains thar the prohibition
against carrying hazardous nraterials does not appiy to hazardous maierials ,,loaded and carried
in hoppers or tanks ofaircraft certificated ibr use in aerial seeding, dusting spraying, fedilizing,
crop improvement, or pest control, to be dispensed during such an operat;n.,, (;mphasis added).

B. 49 C.F.R. 175.9(b)(1), Special Aircraft Operations; Exceptions; Agricultural
Operations

The Petitioner requests an exemption from the .equirement in 175.9 that aircraft be
ocftificated in order to be excluded from the prohibitioD on carrying hazardous mate als
because the Petitioner' UAS is not,,an aircraft certified for fagricuiural] use.,'For all ofthe
reasons statcd in 14 C.I.R. 107, the rulemaking discnssion thereof, in AC 107_2. and within this
Petition, the Petitioner can achieve an equivalent level ofsafety to a ceftified aircraft when
carrying pesticides in hoppers or tanks. There will be no crew on board, the aircraft will be
flying.in remotc areas, will be subject to a pre-flight inspection, and will be operated in full
compliance with Part 107. Such a determination is in accord with the exemption granted to
Yamaha, although that exceprion did not explicitly reference 49 CFR 175.9.

C: 14 C.F,R. 137.19(d), Certification Requirements; Aircraft

Because the sUAS is not certificated, pctitioner requests an exemption from 14 CFR
137.19(d). The UAS components have a proven opemtional history and contain design safety
features such that operations conducted under the requirements ofihis exemption wiil not 

-

advcmely impact safety. Thus, although the Droneseed UAS are not certificated, reliefis
wanantcd to the extent neccssary to permit the UAS to be operated in commercial
agricultural aircmft opemtions. Although relieffrom the requirement for the aircraft to be
cefiificatcd is requested, prior to operating, the aircraft will be in a condition for safe flipht in
accordance with the provisions ofpaft 107.

Dr l4 CFR t37.31(a), Aircraft Requirements; Celtilication Requirements

The regulatory requirement of Part 137.31(a) is the same as that for 137.91. The relief
requested. andjustification are, therefore. identical.

16
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Er 49 USC 44807, Special authority for certain unmanned aircraft systcms

We are seeking exemption to the under 55-pound regulation. The DJI T-20 Agricultural

UAS standard take weight is 47 5kg (at sea level).

We have outlined in in this document the requirement to meet this exemption-

2. UAS Pilot in Command (PlC)

All ofthe Petitioner's UAS pilots will hold Remote Pilot Ce ifications pursuant to Part

107 ofthe Federal Aviation Regulations. Petitioner is requesting an exemption from the

requirement contained in 14 C.F.R. 137.19(c) that at teast one person hold a current U S'

commercial or airline transport pilot ceftificate and who is properly mted for the aircraft to be

used.

The Petitioner has integrated safety elements into the opemtion olits UAS including

comprehensive pilot and visual observer (spotter) traidng and certification requirements'

These requiremints include: a comprehensive UAV training course which includes theory

and practical components, a pilot theory exam, supervise Empire Drone Co LLC training

progiam requirements inclLlding examination, minimum flight time requirenrents. and

derionstrated practical flying ability for the relevant tasks, and continued periodic training

even after certification. These requirements provide an equivalent level of safety to that

established by the requirements for obtaining a Commercial certificate'

The Petitioner's team is comprised ofindividuals with significant experience in company

safety, aviation, aDd in building companies with sal'ety cultures.

PIC Related Exemptions Requested

. 14 C.F.R. 137.19(c), Ceftification Requirements, Commercial Opemtor - pilots

. 14 C.F.R. 137.41(c), Personnel; Pilot in Command; Commercial

A. 14 C,F.R. 137.19(c), Certilicatior Requiremcnts, Commercial Operator -

Pilots.

The Pafi 107 certificate is intended to permit commercial UAS operations and replace

the need for a commercial certificate under Part 61 when colducting operations for hire As

explained, the Petitioner is, through its ot{n training program. requiring experience and

training beyond that required by Paft lO7 in order to achieve a level ofsafety equivalent to

what would be obtained using operators holding commercial certificates under Part 61'
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Moreover, the Pctitiorer will demonstrate the applicable practical skills required by part 137
prior to conducting agricultural operations.

The following comparison between the commetcial pilot requirements contained in
Part 61 and the requirements contained in Part I 07 demonstrates why the petitioner should be
exempted tiom the provisions in Part 137 that require possession ofa pafi 61 commercial
certificate. Part 61.123 requires Commercial pilots to be at least 18 years ofage and able to have
a level ofEnglish competency. Empire Drone Co. t,LC will require its pilots to be at Ieast lg
years ofage.

English competency is requir.ed by Part 107. The following chart addresses each aeronautical
knowledge requirement of 14 CFR 61.125 and explains whether it is relevant to. different
from, or addressed by Part 107 operations or Empire Drone Co. LLC intemal procedures.

I'art 61.125, Acronautical KnoNledgc I,lmpi.o Dronc (i,. LLC C)per{tions
Undcr Pflrt 107

(1) Applicabie Federal Aviation
Regulations ofthis chapter that relate to
commercial pilot privileges, limitations, and
flight operations:

Addresscd bv Part 107

(2) Accidenl ltcpor.tinL Addlesscd by Part 107

(3) Basic aerodynamics and the principles of
flight

'topics applicable to unmanned aircraft are
included in Paft 107.

(,1) N4cteorology Applicable meteorology principles are
covcred by Palt 107.

(5) Safc and Efficicnt Operation ofAircraft Covercd by Paft 107 and included in
Enrpire Drone Co. LLC trainins.

(6) Weight and Balance

"Loading and Perlormance" is addressed
by Part 107. Empire Drone Co. LLC will
comply with the weight limirations ofpaft
107 and will ensure that extemal loads do
not negali\el) impact flight characterislics,
as required by Part 107.

(7) Pcrlbrnlancc Charrs Not directly applicable.

(8) Jlffects ofexceeding aircraft
perlbrmance limitations

Not directly applicable. Topics applicable
1<l unmanned aircraft are incllLded in Part
107

(9) l)ilotagc and dcaclleclioninr Not applicable.

(10) Use ofair navigation faciliries Topics applicable to unmanned aiicraft are
included in Part 107.

(11) Decision makiDA and iudsment Covcred by Part 107
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(12) Principles and flrnctions aircraft
systems

Covered by Pan 107 and by Empire Drone

Co. LLC internal procedures and use ol
oDerations manuals

( ll) I-:mergencv oDcraliolls ('ovcred bv Part 107.

(14) Nisht and high altitudc Not apDlicablc.

(15) Operating within the nalional airspace
Coveled hy Part 107.

(16) l,i[hter than air ratirss. Not Applicable.

Section 127 ofPart 61 contains flight proficiency requircments lbr spocified aircraft

catego es. Part 107 contains no flight proficiency requirements. Enrpire Drone Co l'l'C will
require flight proficiency. Specifically, just as required by Part 61, the Petitioner will require

demonstrated mt ti-rotor proficiency in: preflight preparatio[; preflight procedures; airpott

and heliport operations; hovering maneuvers; takeoffs, landings, and go-arounds; performanco

naneuvers; nivigation; emergency operations; special operations; and post flight procedures'

Section 129 ofPart 61 contains requiremcnts for aeronautical cxperience. Empire Drone Co'

LLC will require its pilots to obtain an appropriate level ofaerorautical experience, using 61

CFR 129 as i guide in order to achieve an equivalent level of sal'ety Many ofthe requirenrents

ofsection 129, however, are cither inapplicable or cxcessive for Empire Drone Co LLC
proposed operations. Commercial helicopter ratings require at least 150 holrls of flight time'

Muih ofthir, l,o*"u"r, need not be in a helicopter or as the pilot in command. Other flight time

requirements in Part 61 are cross-country time or instrument time. There is no need for Part 107

remote pilots to obtain time spent in cross-country flight or instrument flight Empire Drone Co'

LLC piiots will spend all oftheir time flying the make and model ofmulti-rotor aircraft that will
be used in their operations. These aircraft are far less complicated than manned aircraft The

pilots can, therefole, achieve a comparable level ofexperience and safety by requiring 20 hours

oftotal flight time of a multi-rotor system as the pilot-in-command with at least 10 take-offand

landings. This will be required by the operations manual and training program'

In sum, the FAA'S own "Analysis ol Risk" in the Rulemakilg discussion for Part 107

explains perfectly why Empire Dronc Co. LLC should be exempted from thc requirement

containei in part 137 that pilots conducting agricultural operations obtain certifications under

Paft 61.

While these airman ceflirtcalion requirements are ne cessary fbrtafined aircrali operations,

the! impose cn unlecessary burden.for many small UAS Pilots because 4 person obtains a pilot

certifiiate untler part 6l by learning hott' to operate a manned.ircruft. Much ofthol
aerinautical expiriencellight llaining is oL ctpplicdble to sndll UAS operutio s hecause u

small IJAS is operated di/firently than tt manned dirctctli ln addition, lhe aerollctutical/flight

experience cu;rently necessaly to obt.lin a pilol certilicate under part 61 does not equip the

cirti/icate holder u,ith all o! the tools necessar! lo safeb) Pilot a snull UAS- SpeciJically'

appiicanrs for a pilot certiJicate un ler parl 6l currently are not trainecl in hov' to deol tilh those
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aspects o/ "see-dnd-droitl" .tnd loss-of-positiye contrcl safb\) issues that arc urtique to small
unmanned qircrufi. Thus, requiring persons wishing to operate a small UAS to obtain a piht
certilic.rte undet palt 6l imposes the cost ofairman celtil)cation on those perso t, but does not

result it1 a signiJicant safety beneftt because the procen^s ofobtaining the certiJicate does not
equip those persons \|ith all ofthe tools necessary to mitigdte the public riskposetl by small LIAS

The FAA shordd, therefore. exe,npt the Petitioner from the requirement contained in 14 C.F.R.
137.19(c) that at least one person hold a current U.S. commercial or airline transpofi pilot
certificate and who is properly rated for the aircraft to be used.

B. 14 C,F.R. 137.41(c), Personnel; Pilot in Command; Commercial

3. UAS Operating Parameters

l]mpire Drone Co. LLC process will be to visit a site and review the terain and vantage points.
Following that, all paperwork at the state and local level will be filed before and after opiratio,s.

Empire Drone Co. LLC will conrply with all state laws regarding the application ofpesticides.
These include agency notification, mapping, and specified safety procedures.

Once onsite, the flying will be conducted by a Empire Drone Co. LLC pilot holding a Remote
Pilot Certificate pursuant to FAR Part 107 with a visual observer. The pilot will keip the drone
within line-of-site, performing the mission in 100-acre u ts. The observer wili monitor the drone
tluough line ofsight and a screerl that is live transmitting from a camera to show a downward
vicw ofthe target to be sprayed.

The flying location:

The sites are extremely remote. They arc most often several thousand acres controlled by
the customer timber company. They are a]so secured and have controlled entry and exit.

Although the ilitial customers will be timber companies in Oregon and Washington, the
company will likely expand beyond these states to their neighbors.

The areas to be flown are clear-cuts. These are nearly bare terain where all trees on the
propefty have been cut down which makes for excellent line ofsight navigation conditions. The
company will typically service approximately 100 acre parcels at a timc. This is how timber
companies divide their land in order to have trees at different stages of groMh at all times.
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Forestry sites have gravel logging roads and controlled access Llsually with heavy metal

gates that are padlo;ked with multiple failsafe to prevent intrusion All personnel in the clear-cut

i00-acre unit will be controlled by Empire Drone Co LLC at the time offlying. CB radio

communications or FRS radio will be used by Empire Drone Co LLC on site.

The Petitioner will comply t)ith I I CFR 107. Inclrcling, but limited to:

a. The PIC will take all preflight actions as set forth in its flight manual, which includes a

comprehensive prefl ight checklist.

b. The UAS will only be flown during daylight hours and in good weather.

c. The UAS and spotter will maintain a safe distance from the UAS when it is

operating as set forth in its flight manual.

d. As required by Part 107 UAS flights will be limited to a maximum altitude of400
feet above ground level (AGL) and will normally be flown at altitudes of20-30 feet

AGL or less over a field or other agricultural area.

e. UAS flights will only be flown over uninhabited areas (e.g., fields, groves, and

orchards). The Petitioner will have complete control over access to these areas'

i The maximum flight time for each UAS flight will be 60 minutes, with most

agricultural flights lasting approximately 30 minutes.

g. operations ofthe UAS that meet the definition ofan "ag cultural aircrafl

operation" will be conducted in accordance with those portions of 14 CFR

part 137 ftom which the Petitioner is not exempted.

UAS Operating Param€ter Related Exemptions Requested

. 14 CFR S 137.19(eX2Xii), Certification Requirements; Knowledge and skill

lesls; skills: approaches lo the working area

. l4 CFR $ 137.19(eX2) (iii), Certiflcation Requirements; Knowledge and skill

tests; skills; flare-outs
. 14 CFR $ 137.19(ex2)(v); Ceftification Requirements; Knowledge and skill tests;

skills; pullups and turnarounds
. 14 CiR { 137.41 ; Personnel; Pilot in commandl demonstration of knowledge and
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skills.
. 14 CFR 137.31(b), Shoulder Harnesses
o l4 CFR 137.42, Fastenirg of safety belts and shoulder harnesses.
. 14 CFR 137.33(a), Carrying ofcerrificate; ceftificate caried on the aircrall. l4 C.F.R. I 3 7.33(b) Regish?tion and airworthiness cerrificates available

A. t1 C.F.R. S$ 137.19(e)(2)(ii), (iii), and (v), Certification requirements

Demonstration ofthe skills described in those paragraphs is not necessary because they
are not compatible or applicable to the operation ofthe UAS during agricultural aircraft
operations as desc bed in the Pelitioner's operating documents and in this petition.
Empire Drone Co. LLC training, and the Paft 107 certification progran provides the plc with
the necessary skills to safely operate the UAS. Granting relieffrom a demonstration of
approaches to the working area, flare-outs, pull-ups, and tumarounds will not adversely impact
safety, therelbre reliefis warranted. Empire Drone Co. LLC is not requesting exenrption iiom
the r emaining skill requirements of S 13 7. l9(e)(2) as required for certification as an agricultural
air.rali operalor under l4 CfR pan 137.

B. 14 CFR S l37.,ll; Personnel; Pilot in command; demonstration ofknowledge and
skills.

Because of the relief requested to S 137. l9(e)(2)(ii), (iii), and (v), the petirioner is requesting
relieffrom those portions ofthe associated knowledge and skill test requirements of $137.4i(c).

C. 14 CFR 137.31(b), Shoulder Harnesses

An exemption from the requirements related to the installation and use ofa shoulder harness and
safety belt is warranted because the Petitioner will be operating an unmanned aircraft with no
onboard pilot. This requirement is intended to emure the safety ofthe onboard pilot during
manfled agricultural aircraft operations and thus reliefdoes not adveNely impact safety.

D.11 CFR 137.42, Fastening ofsafety belts and shoulder harnesses.

The reliefrequested al1d j Lrstification therefore are identical between section 137.31(b)
and 137.42. An exemption is requested from both.
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E. 14 CFR 137.33(a), Carrying of certificate; certilicate carried on the aircraft'

The Petitioner requests reliefliom $ 137.33(a), Carrying ofcertificate, which requires that a

facsimile ofthe agricultuml aircralt operator certificate be carried on the aircraft The FAA has

previously determined that reliefflom $$ 91.9(b)(2) and 91.203(a) and (b) for the carriage ofthe
aircraft flight manual and aircraft registration onboard the aircraft is not necessary. The FAA
applied this same analysis to Yamaha in its exemption and should continue that aDalysis here to

exempt Empire Drone Co. LLC$ 137.33(a). The documents will be kept in a location accessible

to the PIC.

F.f 4CFR 137.33(b) Registration and airworthiness certilicates available.

As explained above, the Petilioner's aircraft will not have an airwofthiness cefiificate as

it is a UAS operated pursuant to Pad 107. No airwofthiness certificate, therefore, can be

available for inspectiol. Relicffrom that requirement ofPaft 137 33 is waranted. The

Petitioner will keep registration certificates available for inspection.

The DJI Agras T-20 has been cefiified for airworthiness by the Civil Aviation Authority of
China.

We rcquest that the FAA reciplocates this cefiification and adopts it's certification.
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OPER{TING DOCUMENTS

The Petitioner is providing the following information along with its petition to support its
request for an exemption, which includes proprietary and/or confidential supporting documents:

l) Empire Drone Co. LLC training program.

2) Empire Drone Co. LLC operations maflual.

3) Empire Drone Co. LLC spray record.

4) Empire Drone Co. LLC repair record.

5) Empire Drone Co. LLC maintenance record

6) Empire Drone Co. LLC commercial spray record.

7) Empire Drone Co. LLC accident reporting form.

8) DJI Agras T20 & T30 user manual. (Submitted under 44806 Request)

9) DJI Agras T System spreading manual. (Submitted under 44806 Request)

10) DJI Agras 2400w battery charging system manual (Submitted under 44806 Request)

11) DJI CAAC Certification in Chinese and a translated version in English (Submitted under
44806 Request)

Documents 1 and 2 above are hereinafter collectively referred to as the operating
documents and will be provided after receiving a docket number.

SUMMARY FOR PUBLICATION AND COMMENT

Empirc Drone Co. LL Can operator ofSmall Unmarned Aircraff Systems (SUAS) is applying for
an exemption from l4 C.F.R. 107.36; 137.19(c); 137.19(d); 137.19(e)(2)(ii), (iii), and (v);
137.31(a) & (b); 137.33(a) and (b); 49 C.F.R. 175.9, Code of Federal Regulations to opemte an
unmanned aircraft system (UAS) for commercial agricultural related services. The relief
requested is similar to that granted in Exemption No. 11448 to Yamaha Motor Coryoration,
USA.
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UNANTICIPATED EXEMPTION REQUIREMENTS

Empire Drone Co. LLC has attempted to identify the appropriate FAA regulations in order to

create this Petition. Should the FAA detemine other regulations might apply to the intended

operations described by Empire Drone Co. LLC and are not addressed or explicitly named,

Empire Drone Co. LLC further requests that its Petition be deemed to seek exemption from any

such other regulations for the reasons established above.

CONCLUSION

The Petitioner hereby requests exemptions from the regulatory provisions listed above.

Such exemptions are in the public interest. As set fofih in detail above, granting the exemption

will not adversely affect safety because the exemption will provide a level of safety at least equal

to the existing rules.

Ifl can be ofany assistance to futher expedite this petition, please do not hesitate to

contact me at (315)743-4285 ext. 100 or at by email !aler(49[piEdlQ!9!9.aqE or
ioh n. mc sraw@q!pilgdtg!9!e.!e!q

iryl--
John McGrau'
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